The aim of the present investigation was to ascertain adrenaline and norgonadal cycle in both sexes of the Indian Tree Pie Dendrocitta vagabanda. The investigation was carried out once a month throughout the year. The findings revealed that adrenal adrenaline and noradrenaline levels, and blood glucose levels decreased during the breeding phase in both sexes of birds.
Introduction
There is some information that the adrenomedullary activity varies with the seasonal gonadal cycle in birds.
In the migratory starling, Sturnus roseus, adrenomedullary adrenaline and noradrenaline levels and acid phosphatase activity increase a few days prior to migration (Naik and George 1965) . Ljunggren (1969) has reported that in the Swedish Wood pigeon (Columba palumbus), adrenomedullary tissue volume increases with the onset of breeding phase. But no definite correlation between the addomestic pigeon (Columba livia) (Lahiri 1973) and in the male lal munia (Estrilda amandava) (Ghosh and Bhakta 1975) .
Some information is available on the seasonal glycemic level in birds. In pigeon, the glycemic level has been reported to increase at the end of autumn and winter (Nersesian-Vasiliu 1968) . But Lahiri (1973) has reported that there is no well marked seasonal shifts in the blood glucose level, except a fall in August, in the same avian species studied. It is apparent from above that the findings relating to the seasonal influence of adrenomedullary hormones or blood glucose level in birds are inconsistent and inadequate. In the current article, an attempt has been made to resolve these problems in a wild avian species, the Tree Pie Adult specimens of both sexes of Indian Tree Pie (Dendrocitta vagabunda) were col-lected, once a month throughout the year, from local natural populations near Calcutta.
The adrenal glands were dissected out and weighed on a torsion balance (Roller-Smith, U. S. A.). Adrenaline and noradrenaline of the adrenal gland were extracted (Taylor and Laverty 1969) and measured (Von Euler 1950) . Blood glucose was measured from fasted (10 hours) specimens following the glucose oxidase and peroxidase method of Bergmeyer and Bernt (1963) .
All the samples were read in a Spectrophotometer (PERKIN-ELMER, 550S, West Germany). The data were analysed by analysis of variance (Snedecor and Cochran 1967) .
Results

Adrenomedullary hormones
Adrenaline (being higher than the noradrenaline) and noradrenaline contents of the adrenal gland significantly decreased during the breeding phase compared to that of the nonbreeding phase in both sexes of birds (Table 1 ).
Blood glucose
The blood glucose level altered with the seasonal gonadal cycle in both sexes of the Tree Pie. The level significantly declined during the breeding phase from that of the nonbreeding phase in both sexes of birds (Table 2) . Table 1 . Annual changes in adrenaline and noradrenaline contents of the adrenal gland of the Tree Pie.
Figures in parentheses
showing number of specimen. Table 2 . Annual changes in blood glucose level of the Tree Pie.
For legends see Table 1 .
Discussion
The present investigation reveals that adrenomedullary activity varies with the seasonal gonadal cycle in both sexes of the Tree Pie, since adrenaline and noradrenaline levels decreased during the breeding phase from that of the nonbreeding phase in both sexes of birds. It has been reported that in the Tree Pie, gonadotropic and gonadal steroid activities increased during the breeding phase from that of the nonbreeding phase.
But in the same avian species (Tree Pie), exogenous FSH or LH has no effect on the adrenomedullary hormonal level; whereas, LTH has been reported to stimulate adrenomedullary hormonal level in this avian species (Choudhury 1985 (Lahiri 1973, Ghosh and Bhakta 1975) . Annual study of the blood glucose level in the Tree Pie reveals that it varies with the seasonal gonadal cycle in both sexes of birds, since the glycemic level became low during breeding compared to that of the nonbreeding phase in both sexes of the Tree Pie, unlike pigeon (Lahiri 1973) . It is known that castration causes hyperglycemia and androgen administration induces hypoglycemia in intact chicks (cf. Sturkie 1976). Adrenomedullary hormones (adrenaline and noradrenaline) are also known to be hyperglycemic in bird, (cf. Ghosh 1977) . Gonadal steroid activity as well as adrenomedullary hormonal concentration have been reported to increase during breeding from that of the nonbreeding phase of the annual gonadal cycle in both sexes of the same avian species (Choudhury 1985) . Apart from these hormones, LTH is known to cause hyperglycemia in birds (Riddle 1963, Maiti and Bose-Mitra 1980) . Moreover, LTH has been reported to alter during the annual breeding cycle in birds, being high during nonbreeding and low during breeding (Hall & Goldsmith 1983 , Bluhm et al. 1983 ). Thus, adrenomedullary, gonadal and luteotropic hormones might be held responsible for causing seasonal fluctuation in the glycemic level in the Tree Pie, but the relative importance of these hormones on glycemia, is yet to be known.
